Introduction
============

Over the last few decades, we have observed an increase in health service attendance due to subjective health problems without any objectively verifiable disease.^[@B1]^ Examples include unspecific somatisation conditions with pain, musculoskeletal complaints and vitality disorders.^[@B2]^ Among persons receiving disability pension in western Norway, only half of the reduction in functioning could be explained by medical diagnoses or symptoms. These persons often showed markedly reduced self-evaluated physical and mental health. Rehabilitation efforts should therefore place strong emphasis on patients' perceptions of their own health.^[@B3]^ Other researchers have described an increasing mismatch between the adaptation required in modern society and people\'s resources for coping with what is expected of them---a situation that the healthcare and social security systems in their present form cannot properly come to grips with.^[@B4]^ Exploring this biopsychosocial landscape is therefore a challenging and important task.

In assessing an individual\'s overall perception of their own health status, one of the most commonly used single items is to ask about their self-rated health (SRH). In prospective studies in adult populations, this single measure has shown predictive power for later morbidity, mortality, the use of health services, and disability pensioning.^[@B5; @B6; @B7]^ In a review of 46 studies, adults reporting poor SRH showed increased mortality in 40 of the studies despite the inclusion of numerous specific health status indicators and other relevant covariates known to predict mortality.^[@B8]^ Studies have also demonstrated good test--retest reliability of SRH.^[@B9]^ and it has even been claimed that an individual\'s health status cannot be fully assessed without inclusion of SRH.^[@B7]^ Qualitative studies have shown that not all respondents use the same frame of reference in rating their subjective health. This frame of reference may also vary with age.^[@B10]^

Because of its important consequences in adult life, investigating the assessment of subjective health in early life may be of particular interest. Previous studies suggest that health is conceptualized during childhood and adolescence,^[@B11],[@B12]^ and that adolescents define health in a broad and global way. Many of the most prevalent diseases of our time can probably be viewed as end points of long-term processes that started during childhood or adolescence.^[@B13]^ In spite of this, only a limited number of studies have examined the stability and predictors of SRH in adolescence.^[@B14]^

Young people typically have low rates of serious physical morbidity. However, during early adolescence SRH deteriorates, especially among girls, and a large number of adolescents report subjective health complaints and health concerns.^[@B15]^ Variations in demographics, structural environment, physical health, social factors, health behaviour and psychological health status have all been found to predict SRH among adolescents.^[@B16],[@B17]^ In an earlier cross-sectional study among adolescents, the authors found that SRH was associated with a broad spectrum of medical, psychological, social and lifestyle factors for both genders, where both the positive and negative ends of the SRH scale were affected in a similar but inverse manner.^[@B18]^ Studies of adults also seem to suggest that SRH forms a continuum from poor through average to good health, dependent on common risk and protective factors like physical activity and normal body mass index (BMI).^[@B5]^ A Finnish study underscores the need to enhance adolescent positive attitudes toward life and school, self-perception and coping with negative emotions.^[@B19]^

The adolescent period is characterized by its rapid changes in the individual, both physical and psychological, together with increasing demands from and influence of peers, school and wider society, including the mass media (i.e. 'horizontal' influence). It is also a period of increasing independence from parents and family (i.e. 'vertical' influence). How SRH is constructed and influenced during adolescent transitions seems therefore an important research question.

We discern two theoretical views of self-rated general health status: in the first, SRH is regarded as based on feedback about one\'s present state of wellness or illness (i.e. a more spontaneous assessment); in the second it is regarded as an individual\'s prior beliefs of being a healthy or unhealthy person (i.e. a more stable self-concept of health). Longitudinal studies among adults^20^ and adolescents^14^ have concluded that SRH is best understood as an enduring self-concept. If SRH is found to be established mainly before adolescence, public health actions aimed at children and families will be important. The number of studies in this field is, however, limited.^[@B21]^ We have not found any longitudinal studies over a longer time span in adolescence. Given this background, the objectives of the present study were first to examine the stability of SRH over a 4-year period during adolescence; and second to identify factors influencing perceptions of SRH during this period.

Material and methods
====================

Study populations
-----------------

The county of Nord-Trøndelag in central Norway has approximately 127 000 inhabitants. In 1995--97 \[time 1 (T1)\], all inhabitants aged 13 years and older were invited to join a large population study, the Nord-Trøndelag Health Study (HUNT). Students at junior high and high school, aged 13--19 years, were invited to participate in the adolescent part of the study, Young-HUNT I. A total of 9131 students agreed to participate, which was 90% of the adolescent population of the region. In 2000--01 \[time 2 (T2)\], students in the last 2 years of high school, including the youngest students from Young-HUNT I, were invited to participate in a follow-up study, Young-HUNT II. A total of 2800 students (81%) participated. In all, 2399 students who responded on both occasions were eligible for data analyses.

Methods
-------

Students completed a self-administered questionnaire during one school lesson in an exam setting. The questionnaire included questions on somatic and mental health, lifestyle, quality of life, use of medication and health services, reading and writing difficulties and pubertal status.

This study was based on students' self-reported data. [Table 1](#T1){ref-type="table"} shows the list of questions used as predictor variables in our analyses. Some of these are single items, but most of the independent variables were composite scores constructed from a set of questions. Subjective health complaints, used in Young-Hunt, is an eight-question scale on common psychosomatic symptoms. Psychological (mental) health, a measure of anxiety and depression, is based on a short version of SCL-25.^[@B22]^ Four questions on self-esteem are based on Rosenberg\'s scale.^[@B23]^ General well-being is a five-item quality of life scale validated in earlier HUNT studies.^[@B24]^ For subjective health complaints and psychometric scales, Cronbach\'s alphas at T2 are given in [table 1](#T1){ref-type="table"}, showing acceptable internal consistencies. All answers were recoded to yield the same direction (increasing values for increasing problems) in the composite scores. In this context, frequency of 'health service attendance', and 'trying to lose weight' were given positive scores. Table 1Variables used in the analyses, including response options, mean values/SEM values and Cronbach\'s alphas for composite scores at T1 (Young-HUNT I) and T2 (Young-HUNT II)VariablesResponse optionsValid responses (T1 and T2)Cronbach\'s alpha (T2)Mean/SEM (T1)Mean/SEM (T2)Structural    Gender22399    Age (years)239914.44/0.0118.37/0.02Self-rated health42348Somatic health complaints22670.821.43/0.021.57/0.02(Have you had any of these ailments in the past 12 months?):    Headache (without known medical cause)4    Neck or shoulder pain4    Joint or muscle pain4    Stomach pain (without known medical cause)4    Nausea4    Constipation4    Diarrhoea, upset stomach4    Palpitations4Established medical diagnosis23374.67/0.024.62/0.02    Have you ever had asthma?2    Has a doctor diagnosed you with epilepsy, diabetes or migraine?2    Have you had an illness that has lasted longer than 3 months?2Disability (Are you disabled in any of these ways?)20350.25/0.020.34/0.02    Restricted due to physical disease4    Restricted due to mental illness4Health service attendance21991.41/0.021.56/0.02    In the past 12 months have you visited a general practitioner?2    In the past 12 months have you been seen by a hospital doctor?2    Have you ever been admitted to hospital?3    How many times have you attended the school health centre in the past 12 months?3    How many times have you been absent from school due to illness in the past 12 months?3Mental health problems (in the last 14 days)23400.880.84/0.021.22/0.03    I am constantly afraid and anxious4    I feel tense or uneasy4    I feel hopelessness when I think about the future4    I feel dejected or sad4    I worry too much about different things4Self-esteem23050.831.85/0.022.74/0.01    I have a positive attitude toward myself4    I feel rather useless at times4    I feel that I don\'t have much to be proud of4    I feel that I'm a valuable person, at least equal to other people4General well-being23450.861.71/0.022.02/0.02    When you think about how things are going for you in general, are you basically satisfied or dissatisfied?7    In general, do you feel strong and good humoured or tired and worn out?7    Are you generally happy or sad?7    In the past month, have you been bothered by nervousness (irritability, uneasiness, tenseness or restlessness)?4    Do you sometimes feel lonely?5Body concern23070.53/0.020.73/0.02    Are you trying to lose weight?3Relationship to school22900.772.49/0.022.84/0.02    I have difficulties concentrating in class4    I look forward to school4    I understand what is being taught4    I\'m satisfied with my test results4Family split-up322701.34/0.021.42/0.02Health-compromising habits23590.51/0.021.92/0.03    Do you smoke?5    How much beer, wine or liquor do you consume on average during 2 weeks?4Sports and exercise23451.24/0.021.51/0.02    Outside school, how many hours a week do you play sport, or exercise to the point where you breathe heavily and/or sweat?6    Are you actively involved in sports?3

The result variable in this study was based on the question: 'How is your overall health at the moment'? The question had four answer categories: 'Very good', 'Good', 'Not very good' and 'Poor'. [Table 2](#T2){ref-type="table"} shows the respondents and answer percentages in 95/97 (T1) and 4 years later (T2). As the category 'Poor' constituted only 11 (0.5%) of the answers at T1 and 16 (0.7%) at T2, we combined these with the category 'Not very good' in subsequent analyses. Table 2Cross-table for SRH at the start of the study (T1) and 4 years later (T2)SRHYoung-HUNT 2 (T2)Very goodGoodNot very goodPoorTotalYoung- HUNT 1 (T1)Very good369 (15.7)373 (15.9)48 (2.0)4 (0.2)794 (33.8)Good252 (10.7)949 (40.4)162 (6.9)8 (0.3)1371 (58.4)Not very good14 (0.6)98 (4.2)58 (2.5)2 (0.1)172 (7.3)Poor3 (0.1)3 (0.1)3 (0.1)2 (0.1)11 (0.5)Total638 (27.2)1423 (60.6)271 (11.5)16 (0.7)2348 (100)[^1]

The independent variables were chosen to cover five main areas: (i) structural variables (gender and age group); (ii) medical variables, comprising subjective symptoms, established medical diagnosis, disability and health service attendance; (iii) psychological measures, comprising mental health, self-esteem, general well-being and body concern; (iv) relationship to school and family divorce, constituting the social variables; and (v) health-compromising habits (tobacco and alcohol consumption) and sports/exercise, comprising the lifestyle measures.

Ethics
------

All participants gave their written consent to participate in the study. For students under 16, parents also gave their written consent. The study was approved by the Regional Medicine Ethical Committee and the Norwegian Data Inspectorate.

Statistics
----------

Each subscale was based on one to eight items, as seen in [table 1](#T1){ref-type="table"} Each of these items had answer scores from 1 (best) to *k* (worst). The number of alternative answers, *k*, for each item varied from 2 to 8. The item score was rescaled as (score − 1)/(*k* − 1), giving a rescaled score from 0 to 1. An average of these for the subscale was computed if at most one item on the subscale was missing, giving a subscale score in the range 0--1. Finally, each subscale score was normalized by dividing by its standard deviation.

The OR in proportional odds logistic regression has the same interpretation as would have the OR in standard (binary) logistic regression, if a cut off were made between any two categories of the dependent variable. Covariates were SRH at T1 and one other variable at a time. In addition, a full multivariate analysis was performed with SRH at T1 and all the other variables as covaraiates simultaneously.

Interactions were investigated using Bonferroni correction and found to be non-significant. Two-sided *P*-values \<0.05 were considered significant. Results are reported as OR for the effect on reduced SRH, Wald *P*-values, and 95% CIs for OR.

Results
=======

A total of 11% of respondents at T1 reported their SRH as 'poor or not very good', increasing to 13% at T2. Sixty-one percent of participants reported their subjective health as 'good', with the percentages nearly identical at T1 and T2. At T1, 34% rated their health as 'very good', with a reduction to 27% at T2.

The distribution of corresponding categories of SRH at T1 and T2 are shown in [table 2](#T2){ref-type="table"}. In addition, girls reported lower SRH than boys, and this was most pronounced for 'very good health' with a difference between the genders of 11% at T1 and 15% at T2. In the multivariate analyses, gender was no longer significantly associated with change in SRH, indicating that gender differences were mediated by other variables.

[Table 3](#T3){ref-type="table"} illustrates the change in SRH over the 4-year period. Almost three out of five adolescents (59%) gave an identical rating of own health 4 years later. Among the remainder, a majority had a change of only one step on the scale. Less than 4% changed their ratings of SRH by two steps or more. The majority of the 'changers' reported deterioration of SRH. The difference between the youngest age group (12--14 years) and the older group (15--17 years) was not significant in the regression analyses ([table 4](#T4){ref-type="table"}). Table 3Changes in SRH over a 4-year period (from T1 to T2) in adolescence, by gender and age groupGroupChange in SRH over 4 years, *N* (%)−2−10+1+2TotalTotal60 (2.6)537 (22.9)1378 (58.7)353 (15.0)20 (0.9)2348 (100)Boys32 (2.9)241 (22.1)626 (57.4)177 (16.2)15 (1.4)1091 (100)Girls28 (2.2)296 (23.5)752 (59.8)176 (14.0)5 (0.4)1257 (100)12--14 years45 (2.6)412 (24.1)988 (57.9)249 (14.6)13 (0.8)1707 (100)15--17 years15 (2.3)125 (19.5)390 (60.8)104 (16.2)7 (1.1)641 (100)[^2] Table 4Proportional odds logistic regression analysis of the relationship between SRH at T2 and the independent variables and SRH at T1 (4 years earlier) and change in the independent variables over 4 yearsVariablesCovariates in analysis: SRH T1 + actual covariateMultivariate: all covariates and change from T1 to T2 in these covariatesStatus at T1 for covariatesOR*P*-value95% CI for OROR*P*-value95% CI for ORLow self-rated health3.34\<0.0012.893.871.99\<0.0011.632.43Female gender1.68\<0.0011.421.991.040.7820.811.32Family divorce1.57\<0.0011.281.921.170.2360.901.51Age group (15--17 years)0.840.0640.701.010.840.1530.651.07Somatic health complaints1.32\<0.0011.211.441.180.0291.021.37Established medical diagnosis0.910.0240.840.990.910.1290.811.03Disability1.17\<0.0011.081.281.33\<0.0011.151.54Health service attendance1.070.1140.981.171.240.0021.081.42Mental health problems1.22\<0.0011.121.330.740.0010.620.89Low self-esteem1.35\<0.0011.231.471.090.4530.861.39Lack of general well-being1.37\<0.0011.251.501.70\<0.0011.392.06Body concern1.38\<0.0011.261.501.28\<0.0011.131.46School relationship problems1.24\<0.0011.141.361.120.1320.971.30Health-compromising habits1.21\<0.0011.121.321.35\<0.0011.191.52Lack of sports and exercise1.57\<0.0011.431.721.64\<0.0011.451.86Change from T1 to T2 for covariates underSomatic health complaints1.40\<0.0011.291.511.230.0011.091.40Established medical diagnosis1.060.0900.991.140.980.6200.881.08Disability1.22\<0.0011.141.301.27\<0.0011.141.42Health service attendance1.28\<0.0011.181.381.27\<0.0011.131.44Mental health problems1.37\<0.0011.281.470.900.1270.791.03Low self-esteem0.78\<0.0010.720.831.010.8810.841.23Lack of general well-being1.60\<0.0011.481.731.80\<0.0011.552.09Body concern1.050.2180.971.121.080.1310.981.20School relationship problems1.23\<0.0011.131.321.160.0171.031.31Health-compromising habits1.27\<0.0011.201.351.24\<0.0011.141.36Lack of sports and exercise1.36\<0.0011.191.561.48\<0.0011.241.76

Analyses using proportional odds logistic regression analysis with covariates at T1, and the change in these covariates during the period, are reported in [table 4](#T4){ref-type="table"}. In the simple models we entered one covariate at a time (status at T1, or change from T1 to T2), adjusting only for SRH at T1. We can see from the table that all independent covariates at T1, with the exception of age and health service attendance, are significant contributors to change in SRH during the 4-year time span. Also the change of all predictor variables during the period are significant contributors, except for body concern.

From these unadjusted analyses we can see that the development of SRH over the 4 years is impacted strongly by change in general well-being (OR 1.60), while having an established prior medical diagnosis is only marginally significant, and a change over the period is not significantly associated with SRH change. The stability of SRH during the observation period is reflected by the high OR (3.3) of SRH at T1 as a predictor of SRH at T2.

In the multivariate model with all independent covariates included in the analyses, SRH at T1 is still the strongest predictor of SRH 4 years later. General well-being at T1 and change of this measure during the time period impact change of SRH strongly (OR 1.70 and 1.80).

Both status at T1 and change during the period for somatic health complaints, disability, health service attendance, health-compromising habits, and level of sports and exercise are significant contributors to change in SRH over 4 years. Paradoxically, health service attendance is associated with deterioration of SRH. For school relationship problems only a change during the period is significantly associated with change in SRH. Established medical diagnosis at T1, and receiving a medical diagnosis during the period, are notably non-significant contributors to SRH development over time.

For mental health problems we notice a change in direction of effect from the unadjusted to the multivariate analyses. In the former, both status at T1, and change in mental health problems during the period impact later SRH. In the multivariate analysis, mental health problems and lack of general well-being seem to influence SRH in opposite directions. These measures were, however, strongly associated. When entering only one of these measures at a time in two separate analyses, the impacts were in the same direction. We therefore suspect that multi-collinearity causes a statistical artefact in the multivariate analyses.

We also performed linear regression analyses with all four categories of answers for SRH at T1 and T2 (not shown). We found similar results to our proportional odds logistic regression analyses. The explained variance was 32%.

Discussion
==========

Although adolescence is a time of great changes in a young person\'s life, our study shows that SRH is on the whole a stable construct through the 4-year observation. Only a small percentage of the respondents report a major change in their rating of subjective health. Girls report subjective health deterioration more often than boys, but interestingly this difference between the genders, as with age group differences, become insignificant in the multivariate models. In addition, our study shows that the ratings of general well-being and change of this parameter are especially important. Disability, healthcare attendance and health-compromising lifestyle are the other factors that most consistently predict deterioration of SRH.

Different questionnaires have used scales with from three to five steps of SRH. Our study is based on a four-step scale, but with very few respondents in the last step. Obviously, the number of steps on a categorical scale will influence the stability. Our results are, however, comparable with a Canadian longitudinal study over one year using a five-step scale.^[@B14]^ Also, the variables reflecting physical and psychological health contributed to a change in SRH in a similar manner to the present study.^[@B14]^ Further, a study of adults found unchanged SRH in nearly half of the respondents over a 2-year period. In a broad model including health symptoms, social support, lifestyle factors and BMI, the initial status of SRH was the most important determinant of later SRH, quite similar to our study.^[@B20]^

The Young-HUNT survey is part of a larger longitudinal epidemiological study of the population in a district representative of the Norwegian population. In the present study we used data from a 4-year observation. The associations between the status of predictor variables at the beginning of the period and the change in the corresponding variables during the period are therefore interesting findings in exploring the origin and shaping of SRH in today\'s adolescent population.

As SRH seems to be shaped by a broad spectrum of predictor variables, the multivariate analyses comprise many variables with an inherit risk for artefacts due to multi-collinearity. Mental health problems and lack of general well-being correlated strongly (coefficient 0.7), while other measures were correlated by a coefficient of maximum 0.4 at T1.

In SRH research on adult populations, socioeconomic status is important. Our study lacked information about family income and education level of parents. We have, however, initiated a new study evaluating parental factors and influence on the SRH of adolescents. The result of the present study may be interpreted as an indication that SRH is shaped mainly during childhood, where parental influence is stronger than later in life. The correlation between adolescents' SRH and their parents' ratings of own SRH would also be an interesting subject for our coming study.

The results of the present study confirm those of our former cross-sectional study.^[@B18]^ This allows us to draw more firm conclusions of causality. However, except for a few variables, the ORs were generally low, and even after controlling for confounding effects residual confounding may still be present. The influence of variables of change from T1 to T2 may be causal for SRH change during the 4-year observation, but causation may certainly also be bidirectional.

Taking these objections into account, we maintain that the strengths of the present study are its long-term evaluation of SRH stability, and the comprehensive evaluation of a broad spectrum of factors suspected to influence SRH. The study was also accomplished in the general adolescent population with a rather high response rate.

Interestingly, Chipperfield^25^ found a link between overestimation of own health compared to objective health status, and later survival among seniors. A form of positive distortion of reality may seem important. Other investigators use the expressions health pessimism/optimism for similar phenomena,^[@B26],[@B27]^ and conclude that the research suggests that psychological beliefs such as meaning, control and optimism act as resources. Such resources may not only preserve mental health in the context of traumatic or life-threatening events, but may also be protective of physical health.^[@B28],[@B29]^

An interesting finding in our study is the inverse relationship between health service attendance and the resulting SRH at the end of the study period. Adolescents with more frequent health service contacts thus seem to end up with a worse impression of their own health. A possible explanation could be that the healthcare system generally focuses on and reinforces the adolescents' impressions of health problems, thus contributing to steering them into a 'sick role' rather than focusing on a more positive and salutogenetic health perspective.^[@B30]^ Although we have controlled for various factors, this causation is probably bidirectional: deteriorating SRH also leads to increased healthcare utilization. Healthcare providers should, however, focus more on moving people in the direction of positive SRH, and thereby contribute to a virtuous circle with absolute health benefits as a goal

Public health promotion activities aimed at children and adolescents should therefore be advocated, focusing more on the positive aspects of life and health.

The results of the present study indicate that self-ratings of health during adolescence are less influenced by bodily and environmental feedback than by the individual\'s prior beliefs about him/herself as a healthy or unhealthy person. These findings should support the theory that SRH is a broad construct related to the self-concept of health, rather than reflecting a restricted medical health status in the adolescent population. The study also informs health-promoting activity by identifying causal factors that improve or aggravate SRH.

To conclude, we maintain that SRH is a relatively stable construct during adolescence, and that it deteriorates consistently with a lack of general well-being, disability, healthcare attendance and health-compromising lifestyle factors.

Key pointsSelf rated health is an important construct predicting disability, morbidity and mortality also in younger populations. Factors influencing SRH in adolescence have not been examined in long-term follow up studies before.SRH is a relatively stable construct also during longer periods of adolescence, and deteriorates consistently with a lack of general well-being, disability, healthcare attendance and health-compromising lifestyle factors.This supports the theory that SRH is a broad construct related to the self-concept of health, rather than reflecting the actual medical health status.

HUNT-Norway contributed the data material for this study. The authors would especially like to thank Turid Lingaas Holmen at HUNT for her participation and help in the study.

[^1]: Number of respondents (percent of total)

[^2]: Mean change estimate, 95% CI, student\'s *t*-test *P*-value

    All: −0.11, (−0.14 to −0.08), *P* \< 0.001

    Boys/girls: 0.04, (−0.02 to 0.10), *P* = 0.15

    Age 12--14/15--17: −0.08 (−0.14 to −0.01), *P* = 0.02
